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No data are available on pollen flow distances for wind-
pollinated canopy trees in broad-leaf, closed, evergreen 
forests. Nevertheless, major biogeographic patterns, such as 
the relative absence of anemophilic tree species in lowland 
tropical forests and the rise of the angiosperms, have been 
explained in terms of the supposed relative inefficiency of 
anemophily compared to zoophily. In this study, fruits were 
found below females of the dioecious anemophilous tree 
species Podocarpus fa/catus in the Knysna Forest, which 
were up to 70 m from male trees. This pollen flow is over more 
than twice the distance previously suggested as a maximum 
and indicates that wind-pollinated species could produce 
out-crossed progeny in species-rich communities. 
Min data is beskikbaar oor die afstand waaroor stuifmeel van 
windebestuifde kroondak-spesies in breeblaar, geslote, 
immergroen woude versprei. Afgesien hiervan word sekere 
belangrike biogeografiese patrone soos die relatiewe 
afwesigheid van windbestuiwing in laagliggende tropiese 
woude, asook die feit dat bedeksadige plante meer belangrik 
geword het, verduidelik aan die hand van die veronderstelling 
dat windbestuiwing nie doeltreffend is nie. In hierdie studie is 
vrugte onder vroulike individue van die tweehuisige, wind-
bestuifde Podocarpus fa/catus in die Knysnawoud gevind 
wat ten minste 70 m van die naaste manlike boom af is. 
Hierdie afstand van stuifmeelverspreiding is meer as dubbel 
die afstand wat voorheen as die maksimum aangedui is en 
dui aan dat windbestuifde spesies uitgekruiste nageslag in 
spesie-ryk gemeenskappe kan voortbring. 
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Wind-pollinated canopy tree species, either angiosperm 
or gymnosperm, are conspicuously absent from species-
rich lowland tropical forests. Regal (1977, 1982) sugges-
ted that this was because of the relative inefficiency of 
wind pollination in species-rich communities. This 
hypothesis was also used by Regal (1977), Raven (1977), 
Burger (1981) and others to suggest that the historical 
decline of the gymnosperms was also ulitimately due to 
the inefficiency of wind pollination compared to the 
animal· pollination common in angiosperms. This 
hypothesis has not been tested to date (see Midgley & 
Bond 1989). Regal (1982) suggested that 'distances 
amounting to the breadths of only a few tree crowns, 
perhaps 6-30 m, depending on air movement patterns' 
would much reduce an individual's probability of 
fertilization. Regal (1982) also noted that canopy trees in 
the gymnosperm family Podocarpaceae which occur as 
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scattered individuals in species-rich, broad-leaf forests, 
would be useful for a study to test his hypotheses. 
Prompted by these suggestions, I measured seed set of 
a dioecious female podocarp in the Knysna Forest and in 
relation to plant size and distance to the single nearest 
reproductive male. The assumptions I made are (i) 
numbers of 'fruit' (seed surrounded by fleshy, yellow 
epimatium) collected below each canopy is a function of 
relative seed set and (ii) the nearest reproductive male is 
the only pollen donor. 
An isolated 22.7-ha patch, the 'Saasveld Forest' 
(22°32'E, 33°58'S) of the 'Knysna Forest' vegetation 
type (Acocks 1975) was selected as study site. The 
Saasveld Forest patch was selected for the following 
three reasons. Firstly, it is surrounded by plantations of 
exotic pine species which are generally taller than the 
indigenous forest. The nearest external pollen source 
was about 1 km away and therefore could be ignored. 
Secondly, as a result of possible exploitation some 30 
years ago, there are no emergent podocarp individuals 
present today. This absence means the pollen flow 
distances obtained in this study are conservative. 
Thirdly, due to the isolated nature of this forest patch , 
seed predators (bush pigs and rodents) and dispersers 
(bats) are rare in the study area and signs of their 
reduction of numbers of fruit lying below female 
canopies were minimal and could also be ignored. The 
altitude of the study site ranges from 230 m amsl to 310 
m over about a 1.5-km distance and the forest is on a 
south-facing slope. 
Podocarpus falcalus (Thunb.) R. Br. ex Mirbel, a tall 
dioecious gymnosperm, is consistently infrequent in the 
Knysna Forest. Geldenhuys (1980) noted only 817 stems 
>100 mm diameter at breast height (dbh) of P. falcalus 
in 150 ha of the Knysna Forest. This exceptional rarity of 
a canopy anemophile makes it useful for investigating 
pollen flow distances by wind. 
P. falcalus produces large (i.e. up to 25 mm in 
diameter) vertebrate-dispersed 'fruits' (Phillips 1931) 
which are therefore easy to find and count on the forest 
floor. P. falcalus 'flowers' in October and November but 
only sets conspicuous amounts of seed every few years 
(Phillips 1931), of which 1987 was the most recent. 
During such a year trees can be sexed by the presence of 
male cones or fruit on the forest floor below the canopy. 
The following data were gathered at all individuals 
greater than 100 mm dbh found in the study area; (i) sex, 
(ii) all fruit were counted and removed, and (iii) distance 
measured from nearest edge of the canopy of female 
trees to the canopy edge of the nearest reproductive 
male in both metres and numbers of individuals with 
intercepting canopies. Fruit fall occurred over about an 
8-week period during which most trees were visited four 
times. A random sample of 10 fruits from each of 10 
trees was checked in the laboratory for the presence of 
an embryo (and therefore fertilization), which was 
confirmed in all cases. Sub-sampling was used to esti-
mate crop size for trees which had massive fruit fall. 
For statistical analyses the SAS (1985) package was 
used . The effect of distance on gene flow is usually 
leptokurtic (Levin & Kerster 1974) and therefore for the 
S.Afr.l. Bot. , 1989,55(6) 
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Figure 1 The number of fruits versus the diameter at breast 
height (db h) for female Podocarpus falcatus in the Saasveld 
Forest. For greater clarity, natural log scale for numbers of 
fruits has been used. 
sake of log transformations the mInimum inter-sex 
distance allowed was 1 m. 
Sixty-five reproductively active female trees and 71 
reproductive male trees were found. The maximum 
distance which separated the sexes was 70 m. Numbers 
of fruit and dbh are correlated, (regression? = 0.42, 
P < 0.001 , Figure 1). No significant (negative) correla-
tion exists between inter-sex distance (or log distance) 
and number of fruits (? = 0.002, see Figure 2) . Multiple 
regression analysis indicated a small distance effect [y = 
-112 log dist + 17 .3 (dbh); adj ? for dist = 0.18 , 
P < 0.0178]. This suggests that over the distances 
measured in this study, distance was not strongly limiting 
to seed set. 
The relationship between numbers of fruit and inter-
cepting canopies was not significant. Possibly this is 
because of variation in sizes of intercepting canopies. 
The maximum number of intercepting canopies found 
between the sexes was 15. 
Seventy metres was the maximum distance found 
separating the sexes and this was not far enough to cause 
a drastic decline in seed set. This value is from 2.3 to 11.6 
times greater than that suggested by Regal (1982) and is 
sufficiently large to suggest that anemophiles could still 
produce out-crossed progeny in species-rich environ-
ments . A facultatively out-crossing conifer could still 
produce outcrossed progeny if separated by 70 m from 
conspecifics . Clearly this would allow access to excep-
tionally diverse communities. Furthermore, House 
(1985) found that inter-sex distances of as little as 30 m 
caused a rapid decline in fecundity in two out of three 
insect-pollinated rain forest dioecious tree species. 
Based on this simple study on P. falcalus, it appears that 
wind pollination is not necesarily less efficient than 
insect pollination in a closed canopy environment. 
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Figure 2 The number of fruits versus the distance to nearest 
reproductive Podocarpus falcatus male in the Saasveld Forest. 
For greater clarity , natural log scale for numbers of fruits has 
been used. 
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